Regulation of Aurora-A kinase on the mitotic spindle.
The error-free segregation of duplicated chromosomes during cell division is essential for the maintenance of an intact genome. This process is brought about by a highly dynamic bipolar array of microtubules, the mitotic spindle. The formation and function of the mitotic spindle during M-phase of the cell cycle is regulated by protein phosphorylation, involving multiple protein kinases and phosphatases. Prominent among the enzymes implicated in spindle assembly is the serine/threonine-specific protein kinase Aurora-A. In several common human tumors, Aurora-A is overexpressed, and deregulation of this kinase was shown to result in mitotic defects and aneuploidy. Moreover, recent genetic evidence directly links the human Aurora-A gene to cancer susceptibility. Several of the physiological substrates of Aurora-A presumably await identification, but recent studies are beginning to shed light on the regulation of this critical mitotic kinase. Here, we review these findings with particular emphasis on the role of TPX2, a prominent spindle component implicated in a Ran-GTP-mediated spindle assembly pathway.